We report four cases of transient hip osteoporosis studied between 1995 and 1997. All patients were men. The diagnosis was based on clinical symptoms, absence of abnormal laboratory tests, increased uptake in the femoral head and neck on Tc-99 bone scans and magnetic resonance imaging showing Oedema of the bone marrow. In three patients radiographs showed osteopenia of the head and neck of the involved femur, whereas no major radiographic changes were seen in the fourth patient. The clinical symptoms lasted 7 months and there was no recurrence after 8-24 months' follow-up.
Introduction
Transient hip osteoporosis (THO) was first reported by Ravault in 1947, and then by Curtiss and Kincaid in 1959 [3] . Several hundred cases have now been reported [6] but the condition still poses many questions. These have given rise to different names and descriptions of which transient osteoporosis, regional migrational osteoporosis, migrational osteolysis, transient hip demineralization, regional transient osteoporosis and bone marrow Oedema syndrome (BMOS) are among the more common. Ten possible causal mechanisms have been proposed [3, 7, 11, 15, 17, 18] , and the treatment is usually symptomatic [6] . However, recent reports [5, 8, 9] have suggested a significant improvement after drilling of the femoral head. We have made a major review of all the cases reported in the English literature. In this study we have attempted to clarify the patterns of this disease and we report four new cases.
Case reports
Between 1995 and 1997, four cases of transient hip osteoporosis (THO) were diagnosed in our unit. The patients were all men with an average age of 46.5 years (range 35 to 65 years) who had been referred because of persistent hip pain. The left hip was affected in three cases, and the right hip in one case (Table 1) .
All cases were thoroughly investigated with a haemogram, erythrocyte sedimentation rate and biochemistry (including uric acid and alkaline phosphatase), rheumatic serology, Mantoux and agglutination tests for Brucella. Joint aspirations and bone biopsies were not performed. Imaging included conventional radiography of the pelvis, Tc-99 diphosphonate (20 Mci), radioisotope bone scans and magnetic resonance imaging (MRI) studies.
Results
The average period between the onset of symptoms and the first hospital attendance was 6 weeks (range 4-12 weeks). Minor injury caused exacerbation of symptoms with sudden onset of pain in one patient and gradual onset of pain in the other three. Pain was located in the groin and radiated to the inner thigh. It increased on weight bearing and improved but did not disappear at rest. By the third week the pain had increased, causing the patients to limp, and necessitating the use of crutches. Physical examination showed minimum restriction of flexion, abduction and internal rotation, with slight quadriceps atrophy in all the patients but there were no signs of inflammation. A raised erythrocyte sedimentation rate was noted in all four patients, but no abnormalities were detected in other laboratory tests.
Conventional radiography showed a uniform diffuse radiolucency from the femoral head (with acetabulum involvement) to the intertrochanteric region, and there was marked cephalad subchondral bone blurring but no cavitation, subchondral collapse or interline impingement (Fig. 1) . These findings were already present 4 weeks after onset in case 1, while in cases 2 and 3 they were not seen until 7 weeks after onset. In case 4, a small interline impingement with a slight acetabular subchondral sclerotic reaction was seen, but no further radiological changes developed during follow-up. Radioiosotope bone scans showed a diffuse increased uptake in the femoral neck and head in all four cases. In cases 1 and 4 an increased uptake was also seen in the acetabulum (Fig. 2) . In MRI T1-weighted sequences the signal was uniform and diffuse and less intense between the head and the intertrochanteric area (Fig. 3) , and more intense in the T2-weighted sequences where a joint effusion was seen in three of the four cases. In case 4 the pattern was not uniform, with alternate areas of different signal intensity, particularly in the femoral head and to a lesser degree in the neck and trochanters (Fig. 4) .
Non-steroidal anti-inflammatory drugs were used regularly for at least 4 weeks, and analgesics for at least 2 weeks. In case 2, calcitonin in the form of a nasal spray was used (200 IU daily) for 2 months. None of the patients was hospitalized.
On average the symptoms lasted a total of 7 months, with an average of 9 weeks between onset and diagnosis, and a total non-weight-bearing period of 2.5 months. All four patients were able to return to their previous jobs.
During 14 months (range 8 to 24 months) of follow-up there was no local or contralateral recurrence. Case 2 had an adductor tendinitis on the same side as the involved hip at 3 months (MRI normal) and this resolved uneventfully.
Discussion
We agree with other authors that there are two clinically different conditions [5] -THO and regional migratory osteoporosis (RMO) [1] . In THO recurrences are seen [4, 9, 10, 15, 16] , but migration is exceptional [14] . In RMO both recurrences and migration are often found [1, 5] . This latter syndrome is associated with more severe and longer lasting symptoms [1] , predominance in the ankles and/or feet [1, 11] , more frequent spinal and/or upper limb involvement [1, 15] and earlier, more diffuse and massive radiological osteopenia [1, 11] . In order to anticipate the long-term development it is important to distinguish between the two patterns.
In the past, both the existence of symptoms conventionally designated as THO but without radiological evidence of osteopenia [9, 18, 19] , as well as symptoms of radiological osteopenia but progressing to avascular necrosis of the femoral head have been described [8, 17, 18] . With the availability of supplementary MRI studies to aid establishing a diagnosis, we propose that bone marrow Oedema syndrome (BMOS) would be a more appropriate nomenclature.
Classical BMOS [6, 9, 11, 12] is self-limiting but may be recurrent. Men aged 30-50 years and women in the last 3 months of pregnancy may be affected without prior injury. Radiography shows a typical presentation with a "spectral appearance of the femoral head". Patients are usually treated conservatively. Another variant in the classic pattern (case 4 in our series) includes cases reported in children [13] and during the first 2 months of pregnancy [2] . It is bilateral and radiographs either demonstrate no changes, or involvement of only part of the femoral head. MRI shows either a migratory or heterogeneous pattern [7, 8] . A third variant includes bone marrow edema found in avascular necrosis of the femoral head [18] , in Sudeck's disease, osteomyelitis, stress fractures [17] and neoplastic infiltration. We consider that THO should be renamed bone marrow oedema syndrome (BMOS), and that MRI should play an essential part as the diagnosis must still be established by exclusion.
